Some problems arise with the characteristic curve proposed by the Dubinin-Polanyi potential theory when this is applied to supercritical adsorption although, as an alternative, the generalized isotherm is capable of well modelling isotherms for different temperatures. In this paper, the general applicability of the generalized isotherm is demonstrated by the experimental adsorption data for N 2 and CH 4 on activated carbon and silica gel. It has been shown that although the prerequisite of an energetically uniform surface is not essential, the surface concentration is limited to a range beyond which the general isotherm cannot be constructed.
INTRODUCTION
The characteristic curve suggested by the Dubinin-Polanyi potential theory shows that all the adsorption equilibrium data for different temperatures can be included in a single plot of the volume of the adsorbed phase versus the adsorption potential (Dubinin and Astakhov 1971; Agarwal and Schwarz 1988) . This characteristic curve is interesting because the adsorption values at any given temperature and pressure can be predicted if the characteristic curve is available. However, some problems are encountered in constructing the characteristic curve for supercritical adsorption. Firstly, evaluation of the adsorption potential is questionable. Thus, a saturated liquid cannot be employed as the standard state of the adsorbate at above-critical temperatures. However, since a feasible standard state for the supercritical adsorbed phase has not been recognized, the adsorption potential cannot therefore be properly calculated. Secondly, the absolute amount of adsorbate and the molar volume in the adsorbed phase are also questionable for supercritical adsorption. Nevertheless, the generalized isotherm also applies to the supercritical region and may be used as an alternative for the characteristic curve.
It has been pointed out (Ruthven 1984 ) that isotherms for different temperatures reduce to a single generalized curve when plotted as ln(n) versus ln(K¢P). As in the case of the characteristic curve, this generalized isotherm was not initially suggested for supercritical adsorption. Two constraints were appended to the applicability of the generalized isotherm: the adsorbent surface must be uniform energetically and the adsorption data must be in the region of low surface concentration (Ruthven 1984) . Such a generalized isotherm was illustrated by the adsorption of n-heptane on 13X zeolite (Ruthven 1984) and by the adsorption of hydrogen on activated carbon (Zhou and Zhou 1996a). What is interesting is that the hydrogen adsorption data were measured in the supercritical region, and the activated carbon AX-21 used as adsorbent can hardly be regarded as having an energetically uniform surface. 
RESULTS AND DISCUSSION
We present here four other sets of supercritical adsorption data measured recently on a volumetric set-up in the High Pressure Adsorption Laboratory of Tiajin University (Li 1998 , Yang 2000 . Details of the experimental set-up have been presented previously (Zhou and Zhou 1996b). The first set of data shown in Figure 1 relate to the adsorption of nitrogen on activated carbon over the temperature range 138.15-298.15 K and pressures up to 10 MPa. The second set of data shown in Figure 2 relate to the adsorption of methane on mesoporous silica gel over the same temperature and pressure ranges as depicted in Figure 1 . The third set of data shown in Figure 3 Determination of the Henry's law constant, K¢, is a pre-requisite for the construction of the generalized isotherm. To determine the Henry's law constant, an extrapolation method based on the virial-type isotherm equation (Ruthven 1984 ) was applied. This may be put equal to exp(-x) where x represents the intercept value of the plot of ln(P/n) versus n, where P is the pressure and n is the measured amount adsorbed. Figure 5 shows an example of such a plot for the adsorption of methane on activated carbon. After the Henry's constants of an adsorption system have been determined, the generalized isotherm can then be constructed as shown in Figures 6-9 , respectively. As is seen from these figures, a smooth generalized isotherm was obtained for all the sets of adsorption systems, although the adsorbents used were quite different with respect to their surface polarities and pore sizes as well as their pore size distributions. From this it may be concluded that the surface properties of adsorbents are not important for constructing the generalized isotherm for supercritical adsorption. However, the surface concentration of the adsorbate is an important factor. What is noteworthy are the points which deviate from the smooth curve in Figures 6-9 . All these points correspond to the adsorption of a large amount of adsorbate and hence correspond to the condition for a high surface concentration. Hence, although the generalized isotherm can be constructed universally, it is only valid for regions of low surface concentration.
All the generalized isotherms in where P* = ln(K¢P). The values of the coefficients a, b and c as obtained by non-linear regression are presented in Table 1 . The smooth curves shown in Figures 6-9 correspond to the generalized isotherm predicted by the model.
ACKNOWLEDGEMENT
This work was funded via the Special Funds for Major State Basic Research Projects (G2000026404) and supported by the National Natural Science Foundation of China (#29936100). 
